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Supplementary Figure 1: PDSP
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Supplementary Figure 1: Predicting polypharmacology profiles. The three matrices
present are, from left to right, (i) all experimental activities of the respective compounds in
ChEMBL for the 20 receptors analysed in the study (irrespective of confidence assignment);
(i1) Bayesian model predictions for the compounds across models for the 20 receptors. The
Bayesian model are constructed using the high confidence activity data in ChEMBL (see
Methods); experimental &; data from PDSP £k; database. Data was downloaded from the PDSP
k; database website, and the version used is kidb110121 (http://pdsp.med.unc.edu/kidb.php).
Compounds were filtered to select those that had at least 15 recorded activities from the 20
GPCR receptors used in our screening study, in the PDSP £; database. Then compounds were
manually mapped to a ChEMBL identifier when it was possible and to respect the
stereochemistry. Data from ChEMBLO02 was retrieved from each compound to identify
activities present in the GPCR models. For the prediction every compounds was scored for
each GPCR receptors as described in Methods section. Of the 1300 datapoint predictions in
the matrix (65 compounds x 20 receptor assays) 909 were experimentally confirmed correct
(p < 2.2e'), with a probability of success of 0.70 (95% confidence interval: 0.67 - 0.72).
(Colour scheme: grey — no data; white — measure or predicted inactive; red shade — Bayesian
score or k; value).



Supplementary Figure 2: Experimental testing of ligand predictions

Figure is of all £, for drugs 1 to 29r against a panel of 20 GPCR receptors. Receptors
tested were 11 serotonergic receptors: 5S-HT1A, 5-HT1B, 5-HT1D, 5-HT1E, 5-HT2A, 5-
HT2B, 5-HT2C, 5-HT3, 5-HT5A, 5-HT6 and 5-HT7; 3 alpha adrenergic receptors: alA,
alB and a1D; and 5 dopaminergic receptors: D1, D2, D3, D4 and DS5.
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Supplementary Figure 3: Experimental testing of ligand function

Figure 3A: Dopamine receptor D2 and D4 agonist assays for compounds 1, 3, 13, 22r
and the drug chlorpromazine (CPZ). A control assay is also performed.

Quinpirole is used as standard in the assays, for D2 agonist, pXC50 = 8.182 (SE =
0.089) and for D4 agonist, pXC50 = 8.348 (SE = 0.094).

Figure 3B: Comparison for dopamine D2 and D4 on agonist and antagonist
functional assays for compounds 1, 3, 13, 22r and the drug chlorpromazine (CPZ). A
control agonist assay is performed in the absence of dopamine receptor in order to
asses whether the agonist activity is non-specific (Glo agonist assay).

Quinpirole is used as standard in the assays, for D2 agonist, logEC50 =-8.7 (SE =

0.1), D4 agonist, logEC50 =-8.6 (SE = 0.1), and no activity on the D2 and D4
antagonist assays.

Figure 3C: 5-HT2B Ca mobilization functional assay (with FLIPR) for compounds
15r and 23s.

Figure 3D: hERG inhibition by PatchXpress (electrophysiology) assay for
compounds 2, 11a, 11b, 151, 19s, 21s, 22r, 12s and 27s.

Figure 3A: Dopamine receptor D2 and D4 agonist assays
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Figure 3B: Comparison agonist, antagonist for D2 and D4 receptors
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Figure 3C: 5-HT2B functional assay
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Figure 3D: hERG inhibition by PatchXpress (electrophysiology)
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Supplementary Figure 4: Example of transformations
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A database of chemical transformation rules are derived from systematically mining the
background knowledge encoded in the ChEMBL database of structure-activity data extracted

from the literature. Examples of the top 5 most common transformation in ChEMBL are
shown.
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Supplementary Figure 5: Chemical structures of profiled ligands
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Supplementary Figure 6: Evolution of novel dopamine D2 ligands from donepezil
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Evolved compound population from donepezil after six generations. The calculated dopamine
D2 Bayesian and ADME scores for the final 10,000 compounds, generated by the algorithm,
are plotted as coloured circles and triangles. The compounds are coloured by the Pareto
frontier ranking (red = 1, blue = 2, green = 3, yellow = 4, brown = 5). The defined
achievement objective (Dopamine D2 Bayesian score = 100, CNS ADME score = 50) is
defined as a gold cross. The compounds chosen for synthesis and testing (2-8) are represented
as triangles.
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Supplementary Figure 7: Evolution pathway from compound 5 to 11a and 11b

Meo/CdN\ﬂN —'Meo»(jj“\ﬁ
- -

> =N
MeO MO @

N
Oy .
11b 11a

Evolution of the prioritized benzolactam analogues (compound 11a and 11b) from a parent
isoindole analogue (5)
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Supplementary Figure 8: Evolution of novel dopamine D4 ligands from donepezil
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Evolved compound population from donepezil after six generations. The calculated dopamine
D4 Bayesian and ADME scores for the final 10,000 compounds generated by the algorithm
that are evolved from donepezil and selected for dopamine D4 and CNS ADME objectives,
are plotted as coloured circles and triangles. The compounds are coloured by the Pareto
frontier ranking as in Fig. 2a. The defined achievement objective (Dopamine D4 Bayesian
score = 150, CNS ADME score = 50) is defined as a gold cross. The compounds chosen for
testing (12 and 13) are represented as triangles
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Supplementary Figure 9: Evolution pathway from donepezil to compound 13
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Evolution of donepezil (1) (dopamine D4 Bayesian score = 26, D4 k = 614nM) into
dopamine D4 inverse agonist 13 (dopamine D4 Bayesian score = 112, D4 k; = 8.9nM). The
Tanimoto similarity between donepezil and compound 13 is only 0.26
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Supplementary Figure 10: Behavioural responses of PC7 mice to Compound 13
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(a) Distance travelled in the open field over 60 min by PC7 animals. Mice were given (i.p.)
vehicle or 1 mg/kg compound 13 and tested immediately over 60 min. (b) Time spent in the
centre zone in the open field. (€) The numbers of head-pokes in the hole-board test in PC7
mice. Animals were injected with vehicle or 1 mg/kg compound 13 and were tested 30 min
later over 10 min. (d) Percent time in the open areas of the zero maze in PC7 mice. Animals
were administered vehicle or 1 mg/kg compound 13 and tested 30 min later for 5 min. N=9-
16 PC7 mice/genotype/treatment-condition. *p<0.05, WT versus PC7-KO mice; +p<0.05,
comparisons within genotype to the vehicle given in the same time-block; #p<0.05, compared
to the 0-20 min time-point within genotype.

Note: p-values are rounded to the nearest 0.05 value [example, p<0.0549 would round to
p<0.05 whereas p<0.0550 would round to p<0.06 and be considered not significant (N.S.) or
marginally significant].
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Supplementary Figure 11: Evolution pathway from compound 13 to new morpholino series
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Evolution of selective novel dopamine D4 ligands. Compound 13 is further evolved by
selection towards novelty and D4 selectivity into the morpholino analogues 18, 20 (r and s),
21 (rand 9 and 27 (rand ).
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Supplementary Figure 12: Matthews correlation coefficient vs model score of test sets
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Supplementary Figure 13: Receiver operating characteristic curves of the test sets
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Supplementary Methods

1. Synthesis of isoindole analogues
The isoindole series was prepared according to scheme S1

n
HaN OH X MeSO,ClI X
N ~ RE N o 2 RrL Nt oso,Me
0 _ —_— _ n -_ = =
o} e} o

TsOH, nwave Et3N, CH,Cl,.

HN N-Ar
/

Et;N, MeCN

X
LT NN R’
o
Scheme S1: Synthesis of isoindoles

1.1 General Procedures

General procedure A

Lactone (1 mmol), amino alcohol (2 mmol) and p-toluenesulfonic acid (0.2 mmol) were stirred together
into a microwave vial and irradiated for 1 h at 200 °C. The brown mixture was then diluted with diethyl
ether and washed with water. The aqueous phase was further extracted with ethylacetate. The collected
organic fractions were dried over MgSO, and concentrated under reduced pressure to a residue, which
was used for the next step without further purification.

General procedure B

To a cooled solution of alcohol (1 mmol) and triethylamine (1.5 mmol) in dry dichloromethane, was
slowly added mesyl chloride (1.5 mmol) with a syringe. The reaction was warmed to room
temperature, stirred for 3 h and quenched with a saturated solution of NaHCOj;. The phases were
separated and the aqueous layer was further extracted with dichloromethane. The solvents were dried
over MgSO4 and removed in vacuo. The final residue was purified by flash column chromatography or
used for the next step without further purification.

General procedure C

A microwave vial was charged with the appropriate mesylate or alkyl halide (I mmol), corresponding
piperidine (1.05 mmol), triethylamine (1.2 mmol) and acetonitrile (2 mL). The vial was sealed and
irradiated for 30 min at 100 °C. The solvent was removed under reduced pressure and the crude residue
was purified by flash column chromatography. The free amine was converted into HCI salt for the
biological assay by addition of 2M HCI in ether to a solution of the free amine

1.2 Compounds 2 and 8
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MeO
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Scheme S2

2-(3-Hydroxypropyl)-6-methoxyisoindolin-1-one (31)

N~ >"0H
MeO

o)

General procedure A starting from (6-methoxy)isobenzofuranone 30 (200 mg, 1.21 mmol), 3-amino-1-
propanol (0.18 mL, 2.42 mmol), p-toluenesulfonic acid (34 mg, 0.15 mmol). Compound 31 was
obtained as a colourless oil, 159 mg, (59%).

'H-NMR (500 MHz, CDCls) &: 1.85 (qt, 2H, J = 6.1 Hz, CH,), 3.57-3.59 (m, 2H, CH,N), 3.71 (bs, 1H,
OH), 3.79 (t, 2H, J = 6.1 Hz, CH,0), 3.88 (2, 3H, OCHs), 4.36 (s, 2H, Ar-CH>), 7.12-7.14 (m, 1H,
ArH), 7.35-7.39 (m, 2H, ArH). ®C-NMR (125 MHz, CDCl;) &: 30.9, 38.9, 50.0, 55.7, 58.3, 106.5,
120.0, 123.6, 133.3, 133.6, 160.1, 169.8. LCMS: m/z 222.12 ([M+H]", 100%); Rt 0.7 min, purity >99%
DAD (180-450 nm).

3-(6-Methoxy-1-oxoisoindolin-2-yl)propyl methanesulfonate (32)

N">"0s0,Me
MeO

O
General procedure B from 31 (152 mg, 0.69 mmol), mesyl chloride (0.08 ml, 1.03 mmol),
triethylamine (0.14 ml, 1.03 mmol) and dichloromethane (8§ mL). Compound 32 was obtained as a

slightly green solid, 205 mg (99%) and used for the next step without further purification.
LCMS: m/z 616.22 ([2M+NH,4]", 100%); Rt 4.5 min, purity >99% DAD (180-450 nm).

6-Methoxy-2-(3-(4-(2-methoxyphenyl)piperazin-1-yl)propyl)isoindolin-1-one (2)
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MeO N
° O
MeO

General procedure C from 32 (100 mg, 0.33 mmol), (2-methoxyphenyl)piperazine (67 mg, 0.35
mmol), triethylamine (0.05 ml, 0.40 mmol) and acetonitrile (1.5 mL). Yellowish oil, 90 mg (69%).
'H-NMR (500 MHz, D,0) 8: 2.16 (qt, 2H, J =7 Hz, CH>), 3.23-3.26 (m, 2H, CH>N), 3.45 (bs, 8H, 2 x
(CH>):N), 3.69 (t, 2H, J = 6.6 Hz, CONCH,), 3.81, 3.83 (2s, 6H, 2 x OCHs), 4.45 (s, 2H, Ar-CH,),
6.98 (t, I1H, J=17.7 Hz, ArH), 7.04 (d, 1H, J= 8.2 H, ArH), 7.10 (d, 1H, J = 8.9 Hz, ArH), 7.16-7.22
(m, 3H, ArH), 7.46 (d, 1H, J = 8.4 Hz, ArH). "C-NMR (125 MHz, D,0) &: 22.6, 39.7, 47.9, 50.5, 54.2,
55.3, 55.8, 106.6, 112.1, 119.1, 119.8, 121.3, 124.3, 126.0, 141.8, 151.9, 159.3, 170.8. LCMS: m/z
396.24 ([M+H]", 100%), Rt 0.8 min, purity >99% DAD (180-450 nm). HRMS: Found 396.2296
CxH;N;05 [M + H]" requires 396.2282. Converted to HCI salt for assay.

2-(3-(4-(2,3-Dichlorophenyl)piperazin-1-yl)propyl)-6-methoxyisoindolin-1-one (8).

NeSagy
b ' I;

Cl

General procedure C from 32 (100 mg, 0.33 mmol), (2,2-dichlorophenyl)piperazine (118 mg, 0.44
mmol), triethylamine (0.14 ml, 0.81 mmol) and acetonitrile (2 mL). Yellowish oil, 41 mg (25%).

'H-NMR (500 MHz, CD;0D) &: 2.23 (qt, 2H, J = 6.6 Hz, CH>), 3.19 (bs, 2H, CH,N), 3.21-3.29 (m,
2H, CH,), 3.73 (bs, 2H, CH)N), 3.57 (bs, 2H, CH,N), 3.70 (bs, 2H, CH,N), 3.81 (t, 2H, J = 6.6 Hz,
CH,), 3.89 (s, 3H, OCHs), 4.55 (s, 2H, Ar-CH>N), 7.19 (dd, 1H, J = 7.0, 2.5, ArH), 7.23 (dd, 1H, J =
8.4, 2.5 Hz, ArH), 7.31-7.35 (m, 3H, ArH), 7.51 (dd, 1H, J = 8.4, 0.5, ArH). LCMS: m/z 434.15
(IM+H]", 100%); Rt 0.8 min, purity >95% DAD (180-450 nm). Converted to HCI salt for assay.

1.3 Compound 3

MeO
O —_—T
MeO
MeO L TSOH, uwave MeO Y EtsN, CH,Cly 0

33 34 35

HN N—-Ar
—/

Et;N, MeCN

e
MeriEN /\/\/l\(\) OMe
MeO

o

Scheme S3
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2-(4-Hydroxybutyl)-5,6-dimethoxyisoindolin-1-one (34)

MeO
N/\/\/ OH
MeO
0]
General procedure A starting from (5,6-dimethoxy)isobenzofuranone 33 (100 mg, 0.51 mmol), 4-
amino-1-butanol (0.095 mL, 1.02 mmol), p-toluenesulfonic acid (19 mg, 0.10 mmol) and toluene (0.5

mL). The title compound was obtained as a colourless oil, 5 mg (4%).
LCMS: m/z 266.14 ((M+H]", 100%); Rt 4.5 min, purity >99% DAD (180-450 nm).

4-(5,6-Dimethoxy-1-oxoisoindolin-2-yl)butyl methanesulfonate (35)

MeO
N/\/\/OSOZMe
MeO
(@)

General procedure B starting from 34 (5 mg, 0.018 mmol), mesyl chloride (0.016 mL, 0.020 mmol),
triethylamine (0.036 ml, 0.023 mmol) and dichloromethane (0.5 mL). Compound 34 was isolated as a
white wax, 6 mg (97%) and used for the next step without further purification.

LCMS: m/z 344.12 ([M+H]", 100%).

5,6-dimethoxy-2-(4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl)isoindolin-1-one (3)

L
MeOIj:gN /\/\/@ OMe
MeO

O

General procedure C from mesylate 35 (6 mg, 0.018 mmol), (2-methoxyphenyl)piperazine (3.8 mg,
0.019 mmol), triethylamine (0.03 mL, 0.023 mmol) and acetonitrile (0.75 mL). Colourless oil, 4 mg
(50%).

'H-NMR (500 MHz, CDCl3) &: 1.51-1.57 (m, 2H, CH>), 1.62-1.68 (m, 2H, CH>), 2.41 (t, 2H, J = 7.3
Hz, CH)N), 2.59 (bs, 4H, (CH»):N), 3.02 (bs, 4H, (CH>):N), 3.56 (t, 2H, J = 7.2 Hz, CH,N), 3.79 (s,
3H, OCHa), 3.87 (s, 3H, OCHs), 4.23 (s, 2H, Ar-CH>), 6.78 (dd, 1H, J = 8.0, 1.2 Hz, ArH), 6.82-6.87
(m, 3H, ArH), 6.91-6.94 (m, 1H, ArH), 7.24 (s, 1H, ArH). "C-NMR (125 MHz, CDCl;) &: 26.5, 42.3,
49.6, 50.5, 53.4, 55.4, 56.2, 56.2, 58.2, 105.0, 105.4, 111.2, 118.2, 121.0, 122.9, 133.0, 134.6, 149.7,
152.3, 152.4, 172.8. LCMS: m/z 440.26 ([M+H]", 100%); Rt 5.8 min, purity >99% DAD (180-450
nm). HRMS: Found 440.2551 C,sH34N304 [M + H] requires 440.2544. Converted to HCI salt for
assay.

1.3 Compound 4 and 6
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Scheme S4

2-(2-Hydroxyethyl)-6-methoxyisoindolin-1-one (37)

MeO

0]

General procedure A from (6-methoxy)isobenzofuranone 36 (200 mg, 1.21 mmol), 2-amino-1-ethanol
(0.15 mL, 2.42 mmol), p-toluenesulfonic acid (34 mg, 0.15 mmol). Compound 37 was isolated as
colourless oil, 97 mg (38%).

'H-NMR (500 MHz, CDCl3) &: 3.68 (t, 2H, J = 5 Hz, CH,N), 3.77 (s, 3H, OCH3), 3.82-3.85 (m, 2H,
CH,OH), 4.36 (S, 2H, Ar-CH,), 7.01 (dd, 1H, J = 8.5, 2.3, ArH), 7.23-7.24 (m, 2H, ArH). "C-NMR
(125 MHz, CDCls) 6: 42.8, 55.5, 62.1, 64.0, 113.9, 116.0, 131.5, 132.2, 136.9, 159.3, 170.3. LCMS:
m/z 208.12 ([M+H]", 100%); Rt 0.8 min, purity >99% DAD (180-450 nm).

2-(6-Methoxy-1-oxoisoindolin-2-yl)ethyl methanesulfonate (38)

N/\/OSOZMe
MeO

O
General procedure B from 37 (90 mg, 0.43 mmol), mesyl chloride (0.04 ml, 0.52 mmol), triethylamine
(0.07 mL, 0.52 mmol) and dichloromethane (2 mL). Compound 38 was isolated as a brownish solid,
117 mg (quantitative) and used for the next step without further purification.
LCMS: m/z 286.08 ((M+H]", 100%); Rt 0.8 min, purity >95% DAD (180-450 nm).

6-methoxy-2-(2-(4-(2-methoxyphenyl)piperazin-1-yl)ethyl)isoindolin-1-one (4)
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General procedure C starting from mesylate 38 (60 mg, 0.21 mmol), (2-methoxyphenyl)piperazine (43
mg, 0.22 mmol), triethylamine (0.044 mL, 0.32 mmol) in acetonitrile (1 mL). Compound 4 was
obtained as a yellowish oil, 58 mg (72%).

'H-NMR (500 MHz, CDCl3) &: 2.73-2.75 (m, 6H, (CH>),N + CH,N), 3.10 (m, 4H, (CH>).N), 3.81 (t,
2H, J= 6.4 Hz, CH:N), 3.88 (s, 3H, OCH3), 3.89 (s, 3H, OCH3), 4.49 (s, 2H, Ar-CH>), 6.89 (dd, 1H, J
=17.8, 1.2, ArH), 6.92-6.96 (m, 2H, ArH), 7.00-7.03 (m, 1H, ArH), 7.13 (dd, 1H, J = 8.3, 2.5 Hz, ArH),
7.35 (dd, 1H, J = 8.4, 0.5 Hz, ArH), 7.37 (d, 1H, J = 2.4 Hz, ArH). C-NMR (125 MHz, CD;0D) §:
38.9, 49.3, 51.5, 53.6, 56.2, 56.2, 56.5, 107.7, 113.3, 120.4, 121.2, 122.4, 125.3, 126.7, 135.9, 139.0,
154.0, 161.7, 172.3. LCMS: m/z 382.22 ([M+H]", 100%); Rt 5.0 min, purity >99% DAD (180-450
nm). HRMS: Found 382.2121 Cy,HxN;0; [M + H]+ requires 382.2125. Converted to HCI salt for assay.

2-(2-(4-(2,3-Dichlorophenyl)piperazin-1-yl)ethyl)-6-methoxyisoindolin-1-one (6)

General procedure C from mesylate 38 (57 mg, 0.20 mmol), (2,3-dichlorophenyl)piperazine (59 mg,
0.22 mmol), triethylamine (0.06 mL, 0.44 mmol) in acetonitrile (1 mL). Yellowish oil, 28 mg (45%).
'H-NMR (500 MHz, CDCls) &: 2.61 (bs, 4H, (CH»),N), 2.63 (t, 2H, J = 6.4 Hz, CHLN), 2.94 (bs, 4H,
(CH»):N), 3.67 (t, 2H, J = 6.4 Hz, CH,N), 3.76 (s, 3H, OCH3), 4.34 (s, 2H, Ar-CH,), 6.82 (dd, 1H, J =
7.4, 2.2 Hz, ArH), 6.98-7.05 (m, 3H, ArH), 7.23 (dd, 1H, J = 8.8, 0.5 Hz, ArH), 7.46 (d, IH, J=2.4
Hz, ArH). "C-NMR (125 MHz, CDCl;) &: 37.0, 50.3, 51.3, 53.3, 55.7, 56.6, 106.5, 118.6, 119.6,
123.4, 124.6, 127.4, 127.5, 133.6, 134.0, 134.2, 151.2, 160.0, 168.5. LCMS: m/z 420.12 ([M+H]",
100%); Rt 5.6 min, purity >99% DAD (180-450 nm). HRMS: Found 420.1240 C;;H»4CLLbN;O, [M +
H]" requires 420.1240. Converted to HCI salt for assay.
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1.5 Compound 5
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Scheme S5

2-(3-Hydroxypropyl)-5-methoxyisoindolin-1-one (40)

MeO
mNMOH
(@]

General procedure A starting from (5-methoxy)isobenzofuranone 39 (100 mg, 0.61 mmol), 3-amino-1-
propanol (0.093 mL, 1.21 mmol), p-toluenesulfonic acid (11 mg, 0.15 mmol). Compound 40 was
isolated as a colourless oil, 33 mg (24%).

'H-NMR (500 MHz, CDCl3) 8: 1.82 (qt, 2H, J = 6.0 Hz, CH>), 3.57 (t, 2H, J = 5.7 Hz, CH,), 3.73 (t,
2H, J = 6.3 Hz, CH>), 3.87 (s, 3H, OCH3), 4.35 (s, 2H, Ar-CH>), 6.93 (d, 1H, J = 1.7 Hz, ArH), 6.97
(dd, 1H, J = 8.4, 2.2 Hz, AtH), 7.73 (d, 1H, J = 8.4 Hz, ArH). "C-NMR (125 MHz, CDCl;) &: 29.6,
30.8, 38.7, 55.6, 58.3, 107.7, 114.7, 124.8, 124.9, 143.5, 162.0, 169.6. LCMS: m/z 222.10 ([M+H]",
100%); Rt 0.6 min, purity >99% DAD (180-450 nm).

3-(5-Methoxy-1-oxoisoindolin-2-yl)propyl methanesulfonate (41)

MeO
mNMOSOZMe

O
General procedure B from alcohol 40 (33 mg, 0.15 mmol), mesyl chloride (0.14 mL, 0.179 mmol),
triethylamine (0.025 mL, 0.179 mmol) and dichloromethane (I mL). Compound 41 was obtained as
colourless oil, 40 mg (89%), used for the next step without purification.
LRMS: m/z 300.09 ((M+H]", 100%).

5-Methoxy-2-(3-(4-(2-methoxyphenyl)piperazin-1-yl)propyl)isoindolin-1-one (5)
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MeO
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° |
MeO

General procedure C from mesylate 41 (40 mg, 0.13 mmol), (2-methoxyphenyl)piperazine (26 mg,
0.20 mmol), triethylamine (0.038 mL, 0.27 mmol) and acetonitrile (1.5 mL). Yellowish oil, 10 mg
(19%).

'H-NMR (500 MHz, CDCl3) &: 1.93 (qt, 2H, J= 7.4 Hz, CH,), 2.52 (t, 2H, J = 7.4 Hz, CH,), 2.68 (bs,
4H, (CH,):N), 3.09 (bs, 4H, (CH»):N), 3.68 (t, 2H, J = 7.1 Hz, CH,), 3.88 (s, 3H, OCHs), 3.89 (s, 3H,
OCH;), 4.38 (s, 2H, Ar-CH>), 6.91-6.96 (m, 3H, ArH), 6.99-7.03 (m, 3H, ArH), 7.29 (d, 1H, J = 0.6
Hz, ArH). C-NMR (125 MHz, CDCl;) &: 25.9, 40.8, 49.9, 50.6, 53.5, 55.4, 55.6, 55.9, 107.7, 111.2,
114.5, 118.2, 121.0, 122.9, 124.9, 125.7, 141.3, 143.4, 152.3, 162.6, 168.5. LCMS: m/z 396.24
([M+H]+, 100%); Rt 0.7 min, purity >99% DAD (180-450 nm). HRMS: Found 396.2294 C,3H3)N30;
[M + H]" requires 396.2282. Converted to HCI salt for assay.

1.6 Compound 7

MeO H,N OH MeO MeO
—_—
MeO
MeO L TsOH, uwave MeO Y EtyN, CHyCly. o

33 42 43

HN N-Ar
J

Et3N, MeCN
MeO
N/N\//\N/\j
MeO N
o
Cl

C

Scheme S6

2-(3-Hydroxypropyl)-5,6-dimethoxyisoindolin-1-one (42)

MeO
N//\\v//\\C)H
MeO
O
General procedure A starting from (5,6-dimethoxy)isobenzofuranone 33 (100 mg, 0.51 mmol), 3-

amino-1-propanol (0.078 mL, 1.02 mmol), p-toluenesulfonic acid (19 mg, 0.1 mmol) and toluene (0.5
mL). Compound 42 was obtained as a colourless oil, 12 mg (8%).
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LRMS: m/z 252.13 ((M+H]", 100%).

3-(5,6-Dimethoxy-1-oxoisoindolin-2-yl)propyl methanesulfonate (43)

MeO
N~ " 0s0,Me
MeO

o)

General procedure B from alcohol 42 (12 mg, 0.047 mmol), mesyl chloride (0.04 mL, 0.05 mmol),
triethylamine (0.08 mL, 0.06 mmol) and dichloromethane (1 mL). Colourless oil, 32 mg crude used for
the next step without further purification.

2-(3-(4-(2,3-Dichlorophenyl)piperazin-1-yl)propyl)-5,6-dimethoxyisoindolin-1-one (7)

MeO e~
N N
(@)
pe

Cl

General procedure C from the crude mesylate 43 (32 mg, 0.099 mmol), (2,3-dichlorophenyl)piperazine
(29 mg, 0.10 mmol), triethylamine (0.034 mL, 0.24 mmol) and acetonitrile (0.5 mL). Yellowish solid,
28 mg (67%).

'H-NMR (500 MHz, CDCls) &: 1.83 (qt, 2H, J = 7.4 Hz, CH,), 2.43 (t, 2H, J = 7.4 Hz, CH,N), 2.57
(bs, 4H, (CH»)2N), 2.98 (bs, 4H, (CH»):N), 3.61 (t, 2H, J = 7.4 Hz, CH,N), 3.87 (s, 3H, OCHj3), 3.88 (s,
3H, OCHs), 4.26 (s, 2H, Ar-CH>), 6.85-6.87 (m, 2H, ArH), 7.04-7.09 (m, 2H, ArH), 7.25 (s, 1H, ArH).
BC-NMR (125 MHz, CDCl3) 8: 26.0, 28.4, 31.0, 33.5, 37.9, 38.5, 40.8, 44.5, 51.3, 53.3, 56.3, 105.4,
118.6, 124.4, 127.4, 134.9, 140.3, 145.7, 154.4, 164.5. LCMS: m/z 464.16 ([M+H]", 100%)%); Rt 6.5
min, purity >99% DAD (180-450 nm). Converted to HCI salt for assay.
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2. Synthesis of benzolactam analogues
The benzolactam series was prepared according to scheme S7.

Br/\/\/CI
e ——

NaH, THF, toluene

(0]
2 NaN3, HCI
: i aN;, @Q:JNH
—_
n n

44a,n =1
44b, n=2

45a, n =1
45b, n=2

Scheme S7

3,4-Dihydroisoquinolin-1(2H)-one (45a)

(@] /N
cl HN N—Ar
N /
—_—
n Et;N, MeCN
46a, n =1
46b,n=2

0]

C@H

Cl

Compound 45a was synthesised following the reported methods'” using o-Indanone 44a (1 g, 7.56
mmol), NaN3 (983 mg, 15.13 mmol) and conc. HCI (19 mL). Purified by flash column chromatography
(Silica, Pet. Ether/DCM 1:0 to 4:6). Off-white solid, 410 mg (37%).
'H-NMR (500 MHz, CDCls) &: 3.02 (t, 2H, J = 6.6 Hz, Ar-CH>), 3.60 (dt, J = 6.6, 2.90 Hz, CH,NH),
6.39 (bs, 1H, NH), 7.23-7.25 (m, 1H, ArH), 7.38 (ttt, 1H, J= 8.2, 0.6, 0.5 Hz, ArH), 7.47 (dt, 1H, J =
7.5, 1.5 Hz, ArH), 8.10 (dd, 1H, J = 7.7, 1.1 Hz, ArH). "C-NMR (125 MHz, CDCl;) &: 28.4, 40.2,
127.0, 127.2, 128.0, 132.1, 138.8, 166.3. LCMS: m/z 148.07 ([M+H]", 100%); Rt 4.0 min, purity >99%

DAD (180-450 nm).

2,3,4,5-Tetrahydro-1H-benzo[c]azepin-1-one (45b).
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Same procedure as for compound 45a with a-tetralone 44b (1 g, 6.84 mmol), NaN; (890 mg, 13.7
mmol) and conc. HCI (17 mL). Purified by flash column chromatography (Silica, Pet. Ether/DCM 0:1
to 4:6). Off-white solid, 435 mg (39%).

"H-NMR (500 MHz, CDCls) &: 2.05 (qt, 2H, J = 6.9 Hz, CH,), 2.89 (t, 2H, J = 7.1 Hz, CH,), 3.14 (q,
2H, J = 6.5 Hz, CH,), 6.58 (bs, 1H, NH), 7.21 (d, 1H, J= 7.4 Hz, AtH), 7.37 (dt, 1H, J= 1.3, 7.5 Hz,
ArH), 7.43 (dt, 1H, J = 7.4, 1.5 Hz, ArH), 7.73 (dd, 1H, J = 7.6, 1.4 Hz, ArH). LCMS: m/z 162.09
([M+H]", 100%); Rt 4.2 min, purity >99% DAD (180-450 nm).

2-(4-Chlorobutyl)-3,4-dihydroisoquinolin-1(2H)-one (46a)

O
@ij\l/\/\/Cl

NaH (95%, 74 mg, 3.06 mmol) was added to a solution of lactam 45a (410 mg, 2.78 mmol), 4-chloro-
1-bromo butane (0.35 mL, 3.06 mmol) in 1:1 THF/toluene (8 mL). The reaction was irradiated with
microwaves for 1 h at 100 °C. After quenching with water, the phases were separated and the organic
layer was filtered and concentrated to dryness. The residue was purified by flash column
chromatography (Silica, DCM/MeOH 99:1 to 95:5). Yellowish oil, 269 mg (41%).

'H-NMR (500 MHz, CDCl3) &: 1.78-1.86 (m, 4H, 2 x CH,), 2.99 (t, 2H, J = 6.9 Hz, CH,), 3.55 (t, 2H,
J=6.9 Hz, CH,), 3.58-3.62 (m, 4H, 2 x CH,), 7.17 (d, 1H, J = 8.0 Hz, ArH), 7.33 (t, 1H, J = 7.5 Hz,
ArH), 7.40 (dt, 1H, J= 7.4, 1.4 Hz, ArH), 8.07 (d, 1H, J = 7.7 Hz, AtH). "C-NMR (125 MHz, CDCl5)
5:24.9,28.2,29.8,44.7,45.9, 46.3, 126.9, 127.0, 128.2, 129.5, 131.6, 137.9, 164.4. LCMS: m/z 238.0
(IM+H]", 100%); Rt 4.8 min, purity >99% DAD (180-450 nm).

2-(4-Chlorobutyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-1-one (46b)

Cl

0 /\/\/

N

Same procedure as compound 46a with lactam 45b (418 mg, 2.59 mmol), 4-chloro-1-bromo butane
(0.47 mL, 3.88 mmol) in 1:1 THF/Toluene (10 mL). Compound 46b was isolated as a colourless oil,
322 mg (49%).

'H-NMR (500 MHz, CDCl3) 8: 1.80-1.92 (m, 4H, 2 x CH,), 2.06 (qt, 2H, J = 6.7 Hz, CH>), 2.80 (t, 2H,
J=17.1Hz, CH>), 3.23 (t, 2H, J = 6.5 Hz, CH>), 3.62-3.65 (m, 4H, 2 x CH,), 7.15 (dd, 1H, J=7.3, 0.9
Hz, ArH), 7.33 (dt, 1H, J = 7.5, 1.5, ArH), 7.37 (dt, IH, J = 7.4, 1.5 Hz, AtH), 7.67 (dd, 1H, J =74,
1.4, ArH). LCMS: m/z 252.0 ((M+H]", 100%); Rt 4.9 min, purity >85% DAD (180-450 nm).

2-(4-(4-(2,3-Dichlorophenyl)piperazin-1-yl)butyl)-3,4-dihydroisoquinolin-1(2H)-one (9a)
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General procedure C from chloride 46a (90 mg, 0.38 mmol), (3-chlorophenyl)piperazine hydrochloride
(122 mg, 0.46 mmol), triethylamine (0.105 mL, 0.76 mmol) and acetonitrile (2 mL). Colourless oil,
101 mg (61%).

'H-NMR (500 MHz, CDCl3) &: 1.64-1.66 (m, 2H, CH>), 1.69-1.75 (m, 2H, CH,), 2.49 (t, 2H, J = 7.1
Hz, CH>), 2.66 (bs, 4H, (CH»),N), 3.01 (t, 2H, J = 6.6 Hz, CH>), 3.08 (bs, 4H, (CH»),N), 3.59 (t, 2H, J
=7.0 Hz, CH»), 3.63 (t, 2H, J = 7.4 Hz, CH>), 6.97 (dd, 1H, J= 6.9, 2.6 Hz, ArH), 7.14-7.20 (m, 3H,
ArH), 7.36 (t, 1H, J= 7.6 Hz, ArH), 7.43 (dt, 1H, J= 7.4, 1.4, ArH), 8.10 (d, 1H, J = 11.7 Hz, ArH).
BC-NMR (125 MHz, CDCls) &: 24.3, 25.8, 28.2, 46.1, 47.3, 51.3, 53.3, 58.3, 118.6, 124.5, 126.8,
127.0, 127.4, 127.5, 128.24, 129.7, 131.5, 134.0, 137.9, 151.35, 164.31. LCMS: m/z 432.1 ([M+H]’,
100%); Rt 5.7 min, purity >99% DAD (180-450 nm). Converted to HCI salt for assay.

2-(4-(4-(2,3-Dichlorophenyl)piperazin-1-yl)butyl)-2,3,4,5-tetrahydro-1H-benzo|c]azepin-1-one
(9b)

General procedure C from chloride 46b (95 mg, 0.38 mmol), (3-chlorophenyl)piperazine hydrochloride
(122 mg, 0.46 mmol), triethylamine (0.105 mL, 0.76 mmol) and acetonitrile (2 mL). Colourless oil,
117 mg (69%).

'H-NMR (500 MHz, CDCls) &: 1.62-1.76 (m, 4H, 2 x CH,), 2.06 (qt, 2H, J = 6.8 Hz, CH>), 2.51 (t, 2H,
J=1.5Hz, CH,), 2.67 (bs, 4H, (CH,),N), 2.82 (t, 2H, J= 7.1 Hz, CH>), 3.10 (bs, 4H, 2 x CH>), 3.23 (t,
2H, J= 6.5 Hz, CH:N), 3.63 (t, 2H, J = 7.4 Hz, CH:N), 6.98 (dd, 1H, J= 6.8, 2.7 Hz, ArH), 7.14-7.17
(m, 3H, ArH), 7.32-7.40 (m, 2H, ArH), 7.69 (dd, 1H, J = 7.4, 1.7 Hz, ArH). “C-NMR (125 MHz,
CDCl) &: 24.4, 26.9, 30.0, 30.3, 46.2, 47.2, 51.4, 53.4, 58.3, 118.6, 124.5, 126.9, 127.4, 128.1, 128.6,
130.6, 136.5, 137.2, 170.9. LCMS: m/z 446.18 ([M+H]", 100%)); Rt 5.7 min, purity >99% DAD (180-
450 nm). Converted to HCI salt for assay.

2-(4-(4-(2-Methoxyphenyl)piperazin-1-yl)butyl)-3,4-dihydroisoquinolin-1(2H)-one (10a)
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General procedure C from chloride 46a (90 mg, 0.38 mmol), (2-methoxyphenyl)piperazine (88 mg,
0.46 mmol), triethylamine (0.105 mL, 0.76 mmol) and acetonitrile (2 mL). Colourless oil, 84 mg
(56%).

'H-NMR (500 MHz, CDCl;) &: 1.60-1.74 (m, 4H, 2 x CH>), 2.49 (t, 2H, J = 7.1 Hz, CH,), 2.68 (bs,
4H, (CH»):N), 3.01 (t, 2H, J = 6.6 Hz, CH>), 3.12 (bs, 4H, (CH»).N), 3.59 (t, 2H, J = 6.6 Hz, CH.)),
3.63 (t, 2H, J=7.3 Hz, CH>), 3.88 (s, 3H, OCHs), 6.88 (d, 1H, J = 7.9, ArH), 6.92-7.03 (m, 3H, ArH),
7.19 (d, 2H, J = 7.2 Hz, ArH), 7.36 (t, 1H, J= 7.4 Hz, ArH), 7.42 (dt, 1H, J= 7.4, 1.4 Hz, ArH), 8.10
(d, 1H, J= 7.7 Hz, ArH). "C-NMR (125 MHz, CDCl;) 8: 24.3, 25.8, 28.2, 46.1, 47.3, 50.6, 51.3, 53.3,
55.3,58.3, 118.6, 124.5, 126.8, 127.0, 127.4, 127.5, 128.24, 129.7, 131.5, 134.0, 137.9, 151.35, 164.31.
LCMS: m/z 394.2 ((M+H]", 100%), Rt 5.2 min, purity >99% DAD (180-450 nm). Converted to HCI
salt for assay.

2-(4-(4-(2-Methoxyphenyl)piperazin-1-yl)butyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-1-one
(10b)

@ OMe

General procedure C from chloride 46b (95 mg, 0.38 mmol), (2-methoxyphenyl)piperazine (88 mg,
0.46 mmol), triethylamine (0.105 mL, 0.76 mmol) and acetonitrile (2 mL). Colourless oil, 100 mg
(64%).

'H-NMR (500 MHz, CDCl3) &: 1.65-1.77 (m, 4H, 2 x CH,), 2.06 (qt, 2H, J = 6.8 Hz, CH>), 2.51 (bs,
2H, CH,), 2.70 (bs, 4H, (CH,):N), 2.82 (t, 2H, J = 7.1 Hz, CH,), 3.13 (bs, 4H, 2 x CH>), 3.23 (t, 2H, J
= 6.4 Hz, CH)N), 3.63 (t, 2H, J = 7.4 Hz, CH)N), 3.89 (s, 3H, OCHj3), 6.89 (dd, 1H, J = 8.0, 1.8 Hz,
ArH), 6.92-7.04 (m, 3H, ArH), 7.16 (dd, 1H, J = 7.4, 1 Hz ArH), 7.33 (dt, 1H, J = 7.4, 1.5 Hz, AtH),
7.38 (dt, 1H, J= 7.4, 1.5 Hz, ArH), 7.68 (dd, 1H, J = 7.4, 4.2 Hz, ArH). "C-NMR (125 MHz, CDCl;)
d: 26.0, 27.0, 30.0, 30.3, 46.2, 50.6, 52.8, 53.5, 55.4, 107.9, 111.2, 114.2, 121.0, 122.9, 126.9, 128.1,
128.5, 130.6, 136.5 146.1, 152.3, 161.5. LCMS: m/z 408.2 ([IM+H]", 100%); Rt 5.2 min, purity >99%
DAD (180-450 nm). Converted to HCI salt for assay.

2-(4-(4-(Pyridin-2-yl)piperazin-1-yl)butyl)-3,4-dihydroisoquinolin-1(2H)-one (11a)

S

N
General procedure C from chloride 46a (90 mg, 0.38 mmol), (2-pyridyl)piperazine (0.067 ml, 0.46
mmol), triethylamine (0.105 mL, 0.76 mmol) and acetonitrile (2 mL). Colourless oil, 84 mg (62%).

91



'H-NMR (500 MHz, CDCl3) 8: 1.60-1.74 (m, 4H, 2 x CH,), 2.46 (t, 2H, J = 7.3 Hz, CH>), 2.57 (t, 4H,
J=15.0 Hz, (CH2)2N), 3.01 (t, 2H, J = 6.6 Hz, CH,), 3.55-3.60 (m, 6H, (CH2):N + CHa), 3.63 (t, 2H, J
= 7.1 Hz, CH»), 6.64-6.61 (m, 1H, ArH), 6.65 (dd, 1H, J= 8.6, 0.7 Hz, ArH), 7.19 (d, 2H, J = 8.1 Hz,
ArH), 7.36 (t, 1H, J = 8, ArH), 7.42 (dt, 1H, J = 7.5, 1.4 Hz, AtH), 7.47-7.50 (m, 1H, ArH), 8.09 (d,
1H, J = 8.1 Hz, ArH), 8.20 (m, 1H, ArH). PC-NMR (125 MHz, CDCl3) &: 24.2, 25.8, 28.2, 45.2, 46.0,
47.2, 53.1, 58.4, 107.0, 113.2, 126.8, 127.0, 128.2, 129.7, 131.5, 137.4, 137.9, 147.9, 159.6, 164.3.
LCMS: m/z 365.2 ((M+H]", 100%); Rt 4.9 min, purity >99% DAD (180-450 nm). Converted to HCI
salt for assay.

2-(4-(4-(Pyridin-2-yl)piperazin-1-yl)butyl)-2,3,4,5-tetrahydro-1H-benzo[c]azepin-1-one (11b)

General procedure C from chloride 46b (95 mg, 0.38 mmol), (2-pyridyl)piperazine (0.067 ml, 0.46
mmol), triethylamine (0.105 mL, 0.76 mmol) and acetonitrile (2 mL). Colourless oil, 116 mg (80%).
'H-NMR (500 MHz, CDCl;) 8: 1.62-1.77 (m, 4H, 2 x CH>), 2.06 (qt, 2H, J = 7.0 Hz, CH,), 2.48 (t, 2H,
J=17.4Hz, CH>), 2.59 (t, 4H, J = 5.0 Hz, 2 x(CH»):N), 3.23 (t, 2H, J = 6.5 Hz, CH,), 3.58 (t, 4H, J =
5.0 Hz, (CH2)2N), 3.64 (t, 2H, J = 7.2 Hz, CH,), 6.25-6.65 (m, 1H, ArH), 6.67 (d, 1H, J = 8.6 Hz,
ArH), 7.15 (dd, 1H, J= 8.1, 1.5 Hz, ArH), 7.34 (dt, 1H, J="7.5, 1.5 Hz, ArH), 7.38 (dt, IH, /=74, 1.4
Hz, ArH), 7.47-7.51 (m, 1H, ArH), 7.69 (dd, 1H, J = 7.4, 1.6 Hz, ArH), 8.20-8.22 (m, 1H, ArH). *C-
NMR (125 MHz, CDCl;) &: 24.3, 26.9, 30.0, 30.3, 45.2, 46.2, 53.1, 58.4, 96.7, 101.4, 107.0, 113.2,
118.9, 126.9, 128.1, 128.6, 130.6, 137.4, 137.4, 147.9, 159.6, 164.3. LCMS: m/z 379.2 ([M+H]’,
100%); Rt 4.1 min, purity >97% DAD (180-450 nm). Converted to HCI salt for assay.

3. 2-Methyl-Indole
Compounds 12 and 13 were obtained from Innovapharm Ltd. (Kiev, Ukraine).

The compound 13 was freeze-dried and converted to the HCI salt for assay, giving satisfactory LCMS
and "H NMR.
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4. Synthesis of morpholino analogues
The morpholino series was made according to the general scheme S8.
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Scheme S8

The first step was to prepare the morpholino core; both enantiomers were prepared according to
scheme S9°.
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Scheme S9

(S)-(4-benzylmorpholin-2-yl)methanol (53)

(R)-Epichlorohydrin (1.7 ml, 21.6 mmol) was added to a solution of N-benzylethanolamine (3.73 mL,
25.7 mmol) in 1:1 water/isopropanol (7 mL), keeping the temperature between 20-25 °C. After 6 h, the
milky suspension was stored at -20 °C overnight. The solution was allowed to come to room
temperature before 40% tetracthylammonium hydroxide in water (12.3 mL) was added. The mixture
was stirred at 20 °C for 1 h and then quenched with 1M HCI (4 mL), keeping the pH around 10. The
suspension was diluted with water (7 mL) and extracted with dichloromethane (3x13 mL). The
combined organic layers were dried and concentrated. The residue was purified by flash column
chromatography (Silica, DCM/MeOH 1:0 to 92:8). The product was isolated from the slow eluting
fraction as a colourless oil, 2.3 g (52%).

'H-NMR (500 MHz, CDCl3) &: 2.03 (dd + bs, 2H, J = 11.5, 9.9 Hz, OH + CHAN), 2.22 (dt, 1H, J =
11.5, 3.3 Hz, CHHN), 2.68-2.73 (m, 2H, CH>N), 3.53 (AB syst., 2H, CH»-Ph), 3.56-3.71 (m, 3H,
CH,OCHCH,), 3.73 (dt, 1H, J = 11.2, 2.5 Hz, CHHOH), 3.91-3.94 (m, 1H, CHHOH), 7.27-7.30 (m,
1H, ArH), 7.33-7.35 (m, 4H, ArH). "C-NMR (125 MHz, CDCl3) &: 53.1, 54.6, 63.4, 64.3, 66.7, 76.0,
127.2, 128.3, 129.2, 137.6. LCMS: m/z 208.14 ([M+H]", 100%); Rt 3.6 min, purity >99% DAD (180-
450 nm).

(R)-(4-benzylmorpholin-2-yl)methanol (55)
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Same procedure as for compound 53 with (S)-Epichlorohydrin (2.5 g, 2.70 mmol), N-
benzylethanolamine (3.73 mL, 2.60 mmol) and tetracthylammonium hydroxide (12.3 mL). Compound
55 was obtained as a colourless oil, 2.7 g (50%).

For NMR data see 53 LCMS: m/z 208.1 ([M+H]", 100%); Rt 3.8 min, purity >99% DAD (180-450
nm).

(S)-morpholin-2-ylmethanol (54)

S
N
H

Benzyl ether 53 (960 mg, 4.61 mmol) was stirred for 4 h under the pressure of 50 psi of hydrogen in
the presence of 10% Pd/C (200 mg) in methanol (10 mL) After filtration through a celite pad and
evaporation of the solvents, compound 54 was isolated as a colourless oil, 478 mg (88%).

'H-NMR (500 MHz, CDCl3) &: 2.57 (bs, 2H, NH + OH), 2.69-2.72 (m, 1H, CHHN), 2.85-2.90 (m, 3H,
CH>N + CHHN), 3.48-3.63 (m, 3H, CH,OCHCH»), 3.66 (dt, 1H, J=11.5, 3.3 Hz, CHHOH), 3.90-3.93
(m, 1H, CHHOH). *C-NMR (125 MHz, CDCls) &: 45.66, 47.33, 64.00, 67.66, 76.78. LCMS: m/z
117.09 ([M+H]", 100%); Rt 0.5 min, purity >99% DAD (180-450 nm).

(R)-morpholin-2-ylmethanol (56)
[OJAOH
N
H

Same procedure as for compound 54 with compound 55 (1.4 g, 6.76 mmol), 10% Pd/C (350 mg),
methanol (15 mL). After filtration through a celite pad and evaporation of the solvents, compound 56
was obtained as a colourless oil (712 mg, 88%)).

For NMR data see 54.

2-Chloro-1-(indolin-1-yl)ethanone (47)
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Chloroacetyl chloride (0.37 mL, 4.6 mmol) was added to a solution of indoline (0.47 mL, 4.19 mmol)
and triethylamine (0.70 mL, 5.03 mmol) in dichloromethane (15 mL). The mixture was stirred for 3 h
at room temperature and then quenched with water (5 mL). The phases were separated and the aqueous
layer was extracted with dichloromethane (3x5 mL). The combined organic layers were dried over
MgSO4 and concentrated to a dark brown residue, 1g (quantitative), which was used for the next step
without further purification.

'H-NMR (500 MHz, CDCl3) 8: 3.27 (t, 2H, J = 8.3 Hz, CH>), 4.17-4.21 (m, 4H, CH,Cl + CH,N), 7.09
(dt, 1H, J= 7.5, 1.0 Hz, ArH), 7.22-7.27 (m, 2H, ArH), 8.24 (d, 1H, J = 8.1 Hz, ArH). "C-NMR (125
MHz, CDCl,) &: 28.2, 43.1, 47.9, 117.4, 124.5, 124.6, 127.7, 131.1, 142.5, 163.9. LCMS: m/z 196.06
([M+H]", 100%); Rt 4.8 min, purity >99% DAD (180-450 nm).

(S)-2-(2-(Hydroxymethyl)morpholino)-1-(indolin-1-yl)ethanone (48)
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A microwave vial was charged with 1-(chloroacetyl)-indoline 47 (390 mg, 2.00 mmol),
hydroxymethylmorpholine 54 (280 mg, 2.39 mmol), triethylamine (0.55 mL, 4.00 mmol) and
acetonitrile (2 mL). The vial was sealed and irradiated for 30 min at 100 °C. The crude mixture was
purified by flash column chromatography (Silica, DCM/MeOH 1:0 to 92:8). White solid, 435 mg
(79%).
'H-NMR (500 MHz, CDCl3) &: 1.97 (bs, 1H, OH), 2.23 (t, 1H, J = 10.5 Hz, 1 of 1 of (CH):N), 2.40
(dt, 1H, J=11.0, 3.0 Hz, 1 of (CH»):N), 2.88 (t, 2H, J = 13.0 Hz, 1 of (CH»):N), 3.23 (t, 2H, J = 8.3
Hz, 1 of CH:N), 3.29 (AB syst, 2H, ArCH,), 3.56-3.69 (m,2H, CH,OH), 3.74-3.82 (m, 2H, COCH:N),
3.94-3.97 (m, 1H, CHCH,), 4.18 (t, 2H, J = 8.5 Hz, CONCH,), 7.06 (dt, 1H, J = 7.4, 1.0 Hz, ArH),
7.21-7.24 (m, 2H, ArH), 8